1. Introduction. - There is at present a renewed interest in real-space methods for studying properties of solids, but curiously the use of cyclic matrices (circulant), although it has long been recognized [1] as offering an adequate and very natural approach, seems to be neglected. In spite of the inherent difficulties in dealing with functions of matrices of enormous dimensions, except in a purely numerical way, some success has been obtained by this method in the case of vibrational [1, 2] and electronic [3, 4] properties of crystals. But unfortunately many other developments have remained purely formal and further advances have been hindered by an insufficient elucidation of the properties of the cyclic matrices. Moreover, being generally founded on the relationship which connects the eigenvalues of a cyclic matrix and the primitive roots of unity, some previous approaches yield results often similar to those attainable with a reciprocal-space formulation; consequently one loses the most interesting expected benefit of the method, which should be a real space description of crystal properties.
To good approximation, it has been recognized that the introduction of model Hamiltonians reduce is the matrix having a single nonzero element in the first row and the l th (resp. (L -1)th) column [3] .
The 1!}, (resp. 1!}-,) matrix relates an atom with its lth neighbour situated in the direction e3 (resp. -e3). (5) and of direct product properties we have the relation which associated with the following 1-1 correspondence between topological cyclic matrices and scalar variables leads from equation (8) (9), (23) [10, 11] to advantage.
From equations (34) and (35) we finally have
The local density of states consists of only one diagonal element of this matrix [9] where the indice i stands for a coordinate of the local basis set. Equation (38) 
